INTRODUCTION
Medicinal herbs are sources of chemical substances that have different biological activities including those useful in the treatment of human and animal diseases (Moses et al, 2012) . The ecology of a plant community is greatly influenced by physical and ch properties of soil, particularly the excess and deficiency of mineral nutrients (Bandita et al, 2011) . Herbs can be toxic due to the presence of heavy metals like Pb, Cd, and other impurities, certain elements at elevated levels are also toxic; therefore quantification of various elements is important to determine the effectiveness, safety and scientific validation of therapeutic use of the plants (Ayoola and Adeyeye, 2010) . Various reports have discussed the potential health implications metals in medicinal herbs, since the herbal bush is known to accumulate them (Arpadjan al, 2008 and Gomez et al, 2007) . Up to 80 % (WHO, 2008) or even 90% (BBC, 2006) of some populations depend almost entirely on traditional medicine (TM) for most of their primary healthcare needs, but TMs, including herbal drugs, are hardly regulated by the State.
Medicinal herbs are widely used for the prevention and treatment of various diseases, but due to the presence of toxic metals it can also present health risks, some metals at elevated levels may be toxic. The aim of this study is to determine the content, transfer factor and pollution index of cadmium, chromium, manganese and magnesium in six medicinal herbs (Leptadenia hastate, Momordica balsamina, Amaranthus viridis, Tribulus terrestris, Datura metel and Ricinus communis) and soil collected from five different areas (Bompai, Challawa, Jakara, Sharada and Watari). The samples were collected and prepared using standard analytical procedures and analytical grade reagents were used for digestion. Agilent 240FS AA model of fast sequential Atomic absorption spectroscopy was used for the analysis of the metal content of these herbs. Medicinal herbs are sources of chemical substances that have different biological activities including those useful in the treatment of human and animal diseases (Moses , 2012) . The ecology of a plant community is greatly influenced by physical and chemical the presence of excess and deficiency of mineral nutrients can be toxic due to ke Pb, Cd, and ertain elements at elevated toxic; therefore quantification of various elements is important to determine the effectiveness, safety and scientific validation of eutic use of the plants (Ayoola and 2010) . Various reports have discussed the potential health implications of trace metals in medicinal herbs, since the herbal bush is known to accumulate them (Arpadjan et , 2007 , (2013) studied metals in nine branded Nigerian herbal products using Atomic Absorption Spectrophotometer. The contents of Copper, Manganese and Cadmium were below toxic limits in all the samples analyzed, Chromium and Nickel were not detected in the les. They suggested need for continuous monitoring of branded herbal drugs sold in the market to ensure wholesome and safe herbal Ibrahim and Jimoh (2015) August, 2015 and were authenticated by a Botanist of the Herbarium Unit, Department of Plant Biology, Bayero University, Kano, and accession numbers were given to each sample. The plants were sampled in each location randomly and for each species, 1-2 kg of material was obtained from all locations. The plant samples were thoroughly washed with tap water and rinsed with de-ionized water to remove dust and other particles. The samples were dried at room temperature, ground sieved to fine powder and finally stored in labeled airtight cleaned plastic bottles. These samples were stored for further use.
Ashing of Plant Samples
Five gramme (5g) of the ground plant samples were ashed into a constant weight in a muffle furnace at a temperature of 550 o C, 20cm 3 of 0.1M HNO 3 analaR grade was added to the ash sample in a beaker and boiled for few minutes on a hot plate. After the appearance of white fumes, the digest (usually colorless or pink) was allowed to cool, then filtered through Nộ 1 Whatman filter paper into 100cm 3 volumetric flask and made up to the mark with 0.1M HNO 3 . Blank was prepared using the same procedure without the sample. Both the samples and the blank were aspirated into the flame AAS for the determination of the metals. Absorbance values were recorded and the corresponding concentrations from the calibration curve plotted were determined and presented in mg/kg dry weight (Akubugwo et al 2007; Ibrahim and Jimoh, 2015) . Digestion of Soil Samples 2 grams of each soil samples was weighed into a separate, labeled, clean, and dry 100cm 3 beaker. To each beaker 5cm 3 of water was added and then 5cm 3 concentrated HNO 3 , each slurry was mixed with the bare glass end of a different stirring rod and each beaker was covered with a non-ribbed watch glass, placed concave up. All the samples were heated together on one hotplate until they were refluxing (that is, until vapor is condensing on the bottom of the watch glass and dripping back down into the beaker), and were kept at reflux for 10 minutes, stirring a few times. The samples were removed from the hotplate and allowed to cool until they can be safely handled. Another 5cm 3 of concentrated HNO 3 was added to each, the watch glasses were replaced, and refluxed for another 10 minutes. The samples were again allowed to cool enough to handle, then 5cm 3 of concentrated HCl was added and then 10cm 3 of water. The watch glass cover was replaced and refluxed for 15 minutes, stirring occasionally. Finally, each solution was filtered through No 1 filter paper into a 100cm 3 volumetric flask and was made to the mark. Blank was prepared using the same procedure without the sample. Both the samples and the blank were individually aspirated into the flame of the AAS for the determination of the metals. Absorbance values were recorded and the corresponding concentrations from the calibration curve plotted were obtained by interpolation and presented in mg/kg dry weight (Mielke, 1999 and Yarnell, 2006) . Concentrations were determined and presented in mg/kg using the relation in equation (1)
where C is the concentration of the element in the sample solution in mg/L; V is the volume of the undiluted sample solution in mL; W is the sample weight in grams; and d.f. is the dilution factor, if used, as described below: d. f . = (volume of diluted sample solution in mL)/(volume of aliquot taken for dilution in mL) (AAS manual, 1996; Edward et al, 1971) .
RESULTS AND DISCUSSION
The results of the metals analyzed in the six different varieties of medicinal herbs procured from the five sampling areas were presented in table1. The analysis of variance (ANOVA) conducted to establish the differences in levels of the analyzed elements in the twelve herbs and the five sampling areas were statistically significant as P values were <0.0001. Lowest magnesium level of 5.30±2.05mg/kg in Devil trumpet in Watari and highest was 99.97mg/kg in Leptadenia hastate of Jakara. Hussain et al., (2013) (16mg/kg to 43mg/kg). Magnesium is an important mineral element in connection with circulatory diseases such as ischemic heart disease and calcium metabolism in bone (Ishida et al., 2000) . In this study, high Mg in the leaves could be as a result of it present as component of chlorophyll (Dosunmu, 1997; Akwaowo et al., 2000) . Over 300 enzymes require the presence of magnesium ions for their catalytic action, including all enzymes utilizing or synthesizing ATP, or those that use other nucleotides to synthesize DNA and RNA. Excess magnesium in the blood is freely filtered at the kidneys, and for this reason it is difficult to overdose on magnesium from dietary sources alone (Wester, 1987) . The concentration of Chromium ranges from 0.77mg/kg in Selender amaranth of Watari to 34.34mg/kg in Devil's trumpet of Challawa. Soil Cr ranges from 45.89±2.09 to 939.91±7.55mg/kg in Watari and Challawa which was higher than 50 -200mg/kg the maximum allowable Limits (MAL) for Heavy Metals in Soil used in Different Countries (Fagbote and Olanipekun, 2010) . Lower ranges of 0.5 to 30.5mg/kg (Umoru, 2013) and 16 to 56mg/kg (Adamu et al., 2011) were also reported.
Chromium is essential in carbohydrate metabolism. It also functions in protein and cholesterol synthesis. It plays an important role in diabetes treatment as is an important element required for the maintenance of normal glucose metabolism (Ano and Ubochi, 2008) . Deficiency of chromium decreases the efficiency of insulin and increases sugar and cholesterol in the blood. The toxic effects of Cr intake is skin rash, nose irritations, bleeds, upset stomach, kidney and liver damage, nasal itch and lungs cancer, chromium deficiency is characterized by disturbance in glucose lipids and protein metabolism (McGrath and Smith, 1990) . The daily intake of Cr 50-200 μg has been recommended for adults by US National Academy of Sciences (Waston, 1993) . The lowest level of Manganese was 1.93mg/kg in Leptadenia hastate of Sharada and highest was 20.19mg/kg in Ricinus communis of Jakara. Hassan and Umar (2006) reported manganese value of 11.60 mg/100g, Hussain et al., (2013) reported a range of 0.26mg/kg to 3.43mg/kg while range of 15mg/100g to 115mg/100g in some leafy vegetables found in Cross Rivers State, Nigeria was reported by Ifon and Bassir, (1979) . Soil Manganese ranges from 140.62±6.87 to 241.77±1.37mg/kg in Watari and Jakara respectively. Lower Manganese range of 5.51 -9.61 μg/g was reported by Abechi et al., (2010) while higher range of 200 to 5840mg/kg was reported by Adamu et al., (2011) . It was reported that a variety of medicinal plants show great Mn accumulating ability (Sembratowicz et al., 2009) . The RDA for manganese is 2 to 5 mg. Manganese is a cofactor for many enzymes which take part in glucose and amino acid metabolism (FAO, 2001) . The result showed that the herbs are good source of manganese. Cadmium concentration ranges from 0.073mg/kg in R. communis of Challawa to 0.89mg/kg in Leptadenia hastate of Jakara, higher than the recommended level in herbs. Soil Cd ranges from 1.09±0.08 to 4.09±0.09mg/kg in Watari and Bompai which was lower than 2 -8mg/kg the maximum allowable Limits (MAL) for Heavy Metals in Soil used in Different Countries (Fagbote and Olanipekun, 2010) . Higher ranges from 5.15 to 5.79 μg/g (Abechi et al, 2010) and 68 mg/kg (Adamu et al., 2011) were also reported. Umaru, (2013) reported a similar range of 0.1 to 4.5mg/kg. The average concentration of cadmium in Earth's crust is between 0.1 and 0. 5 parts per million (ppm).
Mean Soil-Herbs Transfer Factor (Tf)
Transfer factor (TF) is used to understand the extent of risk and associated hazard due to transfer of heavy metals from the soil into the herbal plants and its subsequent accumulation, using the relation in equation (2) according to Cui et al., (2004) ; Anita et al.,(2010) and Ibrahim and Jimoh, (2015) :
TF= Cp/Cs ---------------------(2) Where: Cp = concentration of metal in the herb, Cs = metal concentration in the in soil sample. This approach based on soil-plant partition coefficients can provide a simple and useful method for assessing uptake for the purposes of estimation and screening. Among the different herbs studied, various transfer factors were generally observed, the maximum value for the transfer of the six metals to plant was obtained as: TFMg = 1.23, 5.27, 4.31, 4.47 and 5.59 at Bompai, Challawa, Jakara, Sharada and Watari sampling areas respectively, TFCr = 0.03, 0.08, 0.23, 0.14 and 0.08 at Bompai, Challawa, Jakara, Sharada and Watari sampling areas respectively. TFMn = 0.07, 0.06, 0.09, 0.05 and 0.09 at Bompai, Challawa, Jakara, Sharada and Watari sampling areas respectively. TFCd = 0.28, 0.37, 0.51, 0.15 and 0.13 at Bompai, Challawa, Jakara, Sharada and Watari sampling areas respectively. At control Area, transfer factor for all the metals was low as compared to the other sampling areas. The results from this study indicated that the uptake of each metal differs from one site to another and from one plant to another and the TF for the herbs in all sites ranged differently. The reason for high TF for Cd might be due to its high mobility in soil (Alam et al., 2003) , and the low retention of Cd (II) in the soil than other toxic cations (Lokeshwari and Chandrappa, 2006) . Variations in transfer factor among different herbs may be attributed to differences in the concentration of metals in the soil and differences in element uptake by different herbs as postulated by Cui et al. (2004) and Zheng et al., (2007) . The TF value of (1) unity, indicated that the concentration of the metal in the plant was equal to that of the soil while the TF value greater than unity indicates a higher concentration of the metal in the plants than in the soil.
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This indicated that plant uptake of this metal at the sites was not restricted by pH or other parameters (Amusan et al., 2005) .
Metal pollution index (MPI) of heavy metal in herbs
Metal pollution index (MPI) was applied to examine the overall metal contents of the different herbs from the five sampling areas in order to compare and monitor the metal pollution due to aggregate effects of all the metals in the analyzed samples. Metal pollution index was computed by calculating the geometrical mean of the concentration of all the metals in the herbs using the relation according to Ghosh et al., (2013) : Figure 1 indicates the metal Pollution Index (PI) of various herbs for the five sampling areas. At Bompai, PI ranged from 3.6 to 21.3 and from 3.6 to 9.3 at Challawa. Also PI ranges from 4.2 to 7.3, 3.8 to 5.7 and 0.9 to 2.5 at Jakara, Sharada and Watari respectively. The Mean Pollution Index for same herb from the 5 sampling areas ranged from 4.0 to 7.45 and the Mean Pollution Index for all Herbs at the same sampling area ranges from 2.11 (Watari) to 7.22 (Challawa). The Mean Pollution Index for all Herbs at the same sampling area ranges from 2.11 (Watari) to 7.22 (Challawa). Challawa sampling area exhibited highest mean PI value of 7.22 and Watari lowest with mean PI value of 2.11. The high mean pollution index obtained at Challawa indicate that herbs at this site receives loads of heavy metals which accumulated more than those from other sampling areas, hence, Challawa could be described as higher risk site compared to other areas. The mean pollution index is in order Challawa > Bompai > Jakara > Sharada >> Watari.
Conclusion
The herbs analyzed contain substantial amount of Cr, Mn and Mg which support the treatment of various diseases that are mainly caused due to the deficiency of those minerals. However, continuous increase in environmental pollution is leading to the buildup of pollutants including heavy metals like Cd in the plant parts which eventually enter in to human food chain. The variation in metals concentrations between the herbs reflects the difference in their uptake capabilities and concentration in the soil as various transfer factors were generally observed. Challawa sampling area with highest mean PI value had the highest risk and Watari been the lowest. The results indicate health risk to consumers of these herbs more especially from Challawa. The need to screen medicinal plants used in traditional medicine for their elemental composition is highly needed. Fiona, M.M. 
